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ABSTRACT 
Objective. Though the association between physical frailty and health is well established, little is 
known about its association with other domains of quality of life (QoL). This study investigated the 
association between physical frailty and multiple domains of QoL in community-dwelling older people.  
Design. Cross-sectional study. 
Setting and participants. Data of the 2011 annual assessment of 927 older people (age 73-77 years) 
from the Lc65+ cohort study were used. 
Measurements. Physical frailty was assessed by Fried’s five criteria: ‘shrinking’; ‘weakness’; ‘poor 
endurance, exhaustion’; ‘slowness’; and ‘low activity’. QoL was assessed using 28 items yielding a QoL 
score and seven domain-specific QoL subscores (Feeling of safety; Health and mobility; Autonomy; 
Close entourage; Material resources; Esteem and recognition; and Social and cultural life). Low QoL 
(QoL score or QoL subscores in the lowest quintile) was used as dependent variable in logistic 
regression analyses adjusted for age and sex (model 1), and additionally for socioeconomic (model 2) 
and health (model 3) covariates. 
Results. Physical frailty was associated with a low QoL score, as well as decreased QoL subscores in all 
seven specific domains, even after adjusting for socio-economic covariates. However, when 
performing additional adjustment for health covariates, only the domain Health and mobility remained 
significantly associated with physical frailty. Among each specific Fried’s criteria, ‘slowness’ had the 
strongest association with a low QoL score. 
Conclusion. Physical frailty is associated with all QoL domains, but these associations are largely 
explained by poor health characteristics. Longitudinal studies are needed to better understand 
temporal relationships between physical frailty, health and QoL. 
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INTRODUCTION 
Frailty is a state of increased vulnerability to stressors, following an acceleration of the gradual 
decrease in physiological reserve that occurs with aging (1). Cumulative declines across multiple 
physiological systems result in altered homeostatic mechanisms causing disproportionate changes in 
health status after minor stressor events (2). Frailty is a well-known risk factor for adverse outcomes of 
aging such as disability, falls, hospitalization and institutionalization (1, 3-7), and was even identified as 
the most common disorder leading to death (8). Among numerous frailty assessment tools, the two 
main models are the physical frailty phenotype operationalized in 2001 by Fried et al. based on 5 
frailty criteria (1), and Rockwood’s cumulative deficit model, where a frailty index is created based on a 
comprehensive geriatric assessment of individual deficits (9). 
According to the World Health Organization, quality of life (QoL) is a broad ranging concept, 
incorporating in a complex way individuals' physical health, psychological state, level of independence, 
social relationships, personal beliefs and their relationships to salient features of the environment (10). 
Despite the multi-dimensional aspect of this QoL concept, most previous research focused on the 
relationship between physical frailty and health-related QoL. Studies using the Medical Outcomes 
Study Short Form–36 or Short Form–12 questionnaires reported lower scores of mental and physical 
health in frail compared to non-frail community dwelling older persons in the United States (11), 
Taiwan (12), Spain (13), Mexico (14) and Italy (15). In Dutch community dwelling older persons, 
physical frailty was significantly associated with social, psychological and physical functioning (16). A 
pragmatic randomized controlled trial indicated short-term improvement in health-related QoL after a 
client-centred and activity-oriented intervention program in frail community living older adults (17). 
The association between frailty and a larger concept of QoL, that is not limited to health-related QoL 
but includes additional dimensions such as environmental-, financial-, or leisure activities-related QoL, 
has been addressed in only few studies. In a cross-sectional survey of 239 community-dwelling 
outpatients aged 65+ (18), a negative association was found between physical frailty and five out of 
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seven dimensions of the Older People's QoL questionnaire (health, independence, home and 
neighbourhood, psychological and emotional well-being, and leisure, activities and religion). Gobbens 
et al. used the World Health Organization QoL questionnaire in a series of studies on the Tilburg Frailty 
Indicator, a multidimensional self-report questionnaire assessing physical, psychological and social 
components of frailty (19-21). Significant cross-sectional (19, 20) and longitudinal (21) associations 
were reported between frailty and all four QoL domains. Finally, a significant inverse relationship was 
reported between the CASP-19 (control, autonomy, self-realization, pleasure) score and the extent of 
frailty in older people, as assessed using the frailty index (22) and the Chinese-Canadian study of 
health and aging clinical frailty scale (23).  
Overall, these studies offer some evidence that physical frailty affects not only health-related QoL but 
also other QoL domains. However, the extent to which this association may be accounted for by 
mediators such as demographic, socioeconomic and health factors, remains unclear. Furthermore, the 
association between frailty and QoL domains has been analyzed using different frailty assessment 
tools, but never using Fried’s criteria. Thus, the relationships between each one of the five criteria and 
the domains of QoL remain to be determined. Therefore, the present study primarily aimed to 
measure the association between physical frailty, defined according to Fried’s frailty phenotype, and 
multiple domains of QoL in community-dwelling older people, and to determine whether these 
associations were independent from demographic, socioeconomic and health factors. A secondary aim 
was to explore the specific associations between each of the five frailty criteria and QoL domains. 
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METHODS 
Population 
Data used in the present study came from the 2011 annual assessment of Lausanne cohort 65+ 
(Lc65+)—a population-based study initiated in 2004 to investigate age-related frailty in old age (24). 
Enrolment in 2004 included 1,564 persons born in 1934–1938. In 2011, 1,107 individuals were still 
eligible for the present study, alive, living in Lausanne, and non-institutionalized, among which 1,067 
(96.4%) participated to the 2011 annual assessment. A total of 927 (83.7%) participants with complete 
data for frailty assessment were included in the analysis. The protocol was approved by the Ethics 
Committee of the Faculty of Biology and Medicine of the University of Lausanne. 
Data collection 
Frailty criteria were collected during an in-person visit performed by trained research assistants 
following a standardized protocol (24). Information about QoL and demographic, socioeconomic and 
health covariates was collected through a postal questionnaire (25). 
Measures 
Physical frailty. According to Fried et al.’s phenotype (1), physical frailty was assessed using five 
criteria: 1) ‘shrinking’: any reported unintentional weight loss in prior year; 2) ‘weakness’: low grip 
strength according to Fried et al.’s (1) gender and body mass index specific cut-off values; 3) ‘poor 
endurance, exhaustion’: answering “much” to the question “did you have feelings of generalized 
weakness, weariness, lack of energy in the last four weeks?”; 4) ‘slowness’: slow gait speed according 
to Fried et al.’s (1) gender and height specific cut-off values; 5) ‘low activity’: <20 min of sport activity 
once a week, <30 min of walking 3 times a week and avoidance of climbing stairs or carrying light loads 
in daily activities. Subtle differences in the operationalization of physical frailty characteristics in the 
study of Fried et al. (1) and in the Lc65+ study were summarized previously (24). Based on the number 
of criteria fulfilled, participants were classified as “non-frail” (0 criterion), “pre-frail” (1-2 criteria) or 
“frail” (≥3 criteria) as previously done (1). 
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Quality of life (QoL). A 28-item QoL questionnaire was recently developed to reflect the convergence 
of health, social, cultural and economic factors of older people’s QoL (see appendix 1) (25). A factorial 
structure comprising 7 QoL domains (Feeling of safety; Health and mobility; Autonomy; Close 
entourage; Material resources; Esteem and recognition; and Social and cultural life) was identified in 
an exploratory sample and confirmed in a validation sample, with adequate internal consistency within 
each domain (25). Respondents were asked to rate each item on its perceived discomfort or 
dissatisfaction (0=not at all, 1=a little, 2=a lot). A QoL score was calculated by summing answers to the 
28 QoL items, dividing by 56 (maximum possible score), and multiplying by 100 so that the QoL score 
would range from 0 to 100, with higher scores indicating higher QoL. The same procedure was applied 
on the constituent items of each QoL domain to obtain its specific subscore. Low QoL was defined as a 
score below the first quintile for the QoL score as well as each domain-specific QoL subscores. 
Covariates. Demographic variables included sex and age. Socioeconomic variables included Swiss 
citizenship, living arrangement (‘alone’; ‘with others’), highest level of education achieved (‘basic 
compulsory’; ‘apprenticeship’; ‘post-compulsory’), and financial difficulties at the time of the study 
(defined as answering ‘yes’ to the question ‘Are you sometimes struggling to make ends meet?’). 
Health variables included disability in basic activities of daily living (BADLs), the number of medical 
conditions, the presence of depressive symptoms and the cognitive status. To assess disability in 
BADLs, participants indicated whether they had difficulty or needed help with any of dressing, bathing, 
eating, getting in/out of bed or an arm-chair, and using the toilet during the past four weeks (26). To 
assess medical conditions, participants were asked whether they had suffered from symptoms or 
received treatment during the previous 12 months for any of 13 common health conditions, diagnosed 
by a physician: myocardial ischemia, heart disease, stroke, diabetes, chronic lung disease, asthma, 
osteoporosis, bone fracture, arthritis, malignant neoplasm, ulcer, Parkinson’s disease and Alzheimer’s 
disease. The number of reported medical conditions was categorised (‘0’; ‘1’; ‘≥2’). The presence of 
depressive symptoms was defined as a positive answer to either of the two following questions of the 
Primary Care Evaluation of Mental Disorders Procedure: “During the past month, have you often been 
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bothered by 1) feeling down, depressed, or hopeless? 2) little interest or pleasure in doing things?”. As 
compared to a standardized interview, these two questions had a sensitivity of 96% and a specificity of 
57% in diagnosing depression (27). Cognitive status was assessed using the Mini-Mental State 
Examination (MMSE), which provides a score ranging from 0 to 30 with higher scores indicating better 
cognition (28). 
Statistical analysis 
Demographic, socioeconomic and health characteristics were compared across levels of Fried’s 
physical frailty phenotype using Pearson Chi-squared tests, except age and MMSE score for which 
analysis of variance was used given the continuous nature of these variables. The association between 
physical frailty phenotype and QoL was assessed using multiple logistic regression analyses that were 
adjusted for age and sex (model 1), and additionally for socioeconomic covariates (model 2), and 
health covariates (model 3). These models were run for the QoL score and then separately for each 
domain-specific QoL subscores, using low QoL as dependent variable. Similarly, the associations 
between each individual frailty criteria and low QoL score and domain-specific QoL subscores were 
also assessed using models 1, 2 and 3. Given the exploratory nature of this secondary analysis, no 
formal adjustment for multiple comparisons was performed. 
Because missing values were likely to be missing at random, missing data were imputed using multiple 
imputations with chained equations (29). Five imputation datasets were created. Repeated P-values of 
Pearson Chi-squared tests, as a result of multiple imputations, were combined using the procedure 
described by Li et al (30). Analyses were conducted using Stata 14.0 software (StataCorp, College 
Station, TX). Significance was set at P<0.05.   
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RESULTS 
According to Fried’s criteria, 603 participants were non-frail, 293 were pre-frail and 31 were frail. The 
prevalence of each physical frailty phenotype level was: non-frail 65.0% [95% Confidence Interval (CI) 
62.0-68.1]; pre-frail 31.6% [95% CI 28.6-34.6]; and frail 3.3% [95% CI 2.2-4.5]. The prevalence of each 
of the five frailty criteria was: ‘shrinking’ 12.0% [95% CI 9.9-14.1]; ‘weakness’ 20.0% [95% CI 17.4-22.6]; 
‘poor endurance, exhaustion’ 5.5% [95% CI 4.0-7.0]; ‘slowness’ 4.4% [95% CI 3.1-5.8]; and ‘low activity’ 
10.1% [95% CI 8.2-12.1]. Characteristics of the study sample are indicated according to physical frailty 
phenotype in Table 1. Except for gender and citizenship, all other demographic, socioeconomic, and 
health characteristics differed across levels of physical frailty. Going from non-frail, to pre-frail and to 
frail, individuals were increasingly older, lived more frequently alone, had lower education, reported 
more frequently financial difficulties, disability in BADLs, multiple medical conditions and depressive 
symptoms, and had lower average MMSE score. 
Results from the different multiple logistic regression models that analyzed the associations between 
physical frailty phenotype and a low QoL score are presented in Table 2. In model 1, adjusted for age 
and sex, pre-frailty (OR=1.75; P=0.001) and frailty (OR=6.83; P<0.001) were both associated with 
significantly increased odds of low QoL. The associations of pre-frailty (OR=1.60; P=0.010) and frailty 
(OR=5.71; P<0.001) status with a low QoL score remained significant but were slightly attenuated after 
adjustment for socioeconomic characteristics. Indeed, post-compulsory education (OR=0.50; P=0.003; 
basic education used as reference), and self-reported financial difficulties (OR=2.49; P<0.001) were 
associated with increased odds of low QoL. In contrast, the relationships between pre-frailty and frailty 
status with a low QoL score disappeared in the final model that further adjusted for health 
characteristics. In this model, participants disabled in BADLs (OR=1.86; P=0.009), those reporting 
depressive symptoms (OR=3.88; P<0.001), and those with financial difficulties (OR=2.67; P<0.001) had 
about two to four times higher odds of low QoL.  
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Table 3 indicates the associations between physical frailty phenotype and low domain-specific QoL 
subscores. Detailed associations with covariates are provided in Appendix 2. In model 1, frailty status 
was associated with higher odds of low QoL for all specific domains. A similar pattern was observed for 
pre-frailty status except for Close entourage and Esteem and recognition related QoL. In model 2, 
these associations remained essentially similar (one exception for Material resources related QoL 
where frailty status did not achieve statistical significance [OR=2.29; P=0.050]), but all ORs of low QoL 
were slightly attenuated. In model 3, associations between physical frailty phenotype and low QoL 
were not significant in six out of seven specific QoL domains. In the domain Health and mobility, the 
association was still significant for pre-frailty (OR=1.97; P=0.001) and frailty (OR=3.26; P=0.025). 
The association between each frailty criterion and low QoL is illustrated in Figure 1 for the QoL score 
and for each domain-specific QoL subscores. Regarding the QoL score, all individual criteria but 
‘shrinking’ were significantly associated with low QoL in models 1 and 2. In contrast, after full 
adjustment, ‘slowness’ was the only criterion that remained significantly associated – with about twice 
higher odds (OR=2.62; P=0.018) – to a low QoL score. Finally, when looking at specific QoL domains, 
Health and mobility had the strongest association with each one of the five individual frailty criteria. 
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DISCUSSION 
This study investigated the cross-sectional association between physical frailty and QoL in a large 
representative sample of community-dwelling older people. An important contribution of this work is 
to provide original information on the relationships between physical frailty and QoL based on 
a multidimensional conceptual framework. In particular, the proposed analytic strategy that used 
models with successive adjustment for additional dimensions allows to better understanding these 
relationships. Specifically, although physical frailty remained associated with a low QoL score and with 
low domain-specific QoL subscores when adjusting only for age and sex, the present results show that 
the strength of these associations decreased once adjusting further for socioeconomic factors, and 
disappeared when further adjusting for health covariates.  
These observations extend those of previous studies that reported an association between physical 
frailty and QoL (18, 20) in showing in more detail the interplay between frailty, demographic, socio-
economic, and health dimensions in their relationship with QoL. These results also add to previous 
observations such as the English Longitudinal Study of Aging that indicated a dose-response 
relationship between financial resources and subjective well-being, which did not significantly impact 
the association between physical frailty and subjective well-being (22). Finally, these results further 
emphasize the importance of health factors, such as disability in BADLs and depression, as major 
confounders in the association between physical frailty and QoL. Because physical frailty contributes to 
the incidence or progression of disability and comorbidity (5, 31), it appears that physical frailty does 
not affect most domains of QoL so long as it does not develop into disability and comorbidity. 
Among specific QoL domains, Health and mobility was the only one whose association with physical 
frailty remained after full adjustment, even though it was substantially decreased. These results 
extend those of Bilotta et al. who reported a significant association between disability in BADLs, 
depression and QoL (18) in suggesting a direct association between physical frailty and health-related 
QoL. In contrast, the loss of significance between physical frailty and the other specific QoL domains 
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supports the hypothesis of an indirect association between physical frailty and other QoL domains, 
with disability in BADLs and depression as mediators. Interestingly, “feeling down”, a component of 
psychological frailty in the Tilburg Frailty Indicator, was also strongly associated with all four QoL 
domains of the World Health Organization QoL questionnaire (20).  
In addition, this study extends previous work in providing detailed information on the specific 
relationships between each individual criteria of Fried’s physical frailty phenotype and QoL as well as 
domain-specific QoL. An original contribution is certainly to enrich previous observations on the 
importance of gait speed not only as a marker of health but also as a strong indicator of QoL. Indeed,  
‘slowness’ was the only criterion that remained independently associated with a low QoL score once 
adjusting for health covariates in addition to age, gender, and socio-economic characteristics. 
Moreover, ‘slowness’ also showed the strongest association with a low QoL in the specific Health and 
mobility domain, even stronger than ‘poor endurance, exhaustion’. ‘Slowness’ has been reported as 
the criterion most related to the physical component of health-related QoL in two previous studies 
(32, 14), whereas ‘poor endurance, exhaustion’ was consistently reported as the criterion most related 
to the mental component (32, 12, 14, 15). These results add to the body of evidence supporting gait 
speed as an important measure in comprehensive geriatric assessment, with well-documented 
predictive value for adverse outcomes of aging such as hospitalization, institutionalization, mortality 
and falls (33). Castell et al. reported that a gait speed of 0.9 m/s or more rules out the presence of 
physical frailty, and that a gait speed of 0.8 m/s or less doubles the probability of the presence of 
physical frailty (34). Even though the present study could not determine the precise interplay between 
gait speed and QoL, results emphasize the clinical relevance of ‘slowness’ among Fried’s criteria as an 
important health and QoL indicator. Slow gait speed is an indicator of physical function impairment, 
which has recently been highlighted as the convergence between physical frailty and sarcopenia (35, 
36). Simple tests, such as usual gait speed, have been advocated in the clinical setting to identify older 
persons at risk of both frailty and sarcopenia (37). 
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Another interesting finding is the lack of association observed between ‘shrinking’ and QoL. Indeed, 
‘shrinking’ was the only criterion that lacked significant association with a low QoL score, as well as all 
but one domain-specific QoL subscores. In fact, ‘shrinking’ had the weakest association with Health 
and mobility-related QoL. In three previous studies, ‘shrinking’ was the only criterion not significantly 
associated with the physical and the mental components of health-related QoL (12, 15, 32). Moreno-
Aguilar et al. reported a significant association between ‘shrinking’ and the mental component of 
health-related QoL, but not with the physical component (14).  
A major strength of this study is to relate on data from the Lc65+ study. This cohort includes a large 
and representative sample of community-dwelling older people, and collects extensive data that 
allowed to adjusting for a substantial number of potential confounders, combining both self-report 
and objective measures. Furthermore, a global definition of QoL was used, whereas previous studies 
assessing frailty using Fried’s criteria were restricted to health-related QoL. Some limitations must also 
be mentioned. First, the cross-sectional design precludes any causal inference. Although physical 
frailty is more likely to be a cause rather than a consequence of low QoL, it can also be postulated that 
low QoL may lead to behavioural and physiological adaptations favouring the development of physical 
frailty. Second, the prevalence of physical frailty (i.e. 3.3%) was small compared to an average of 10.7% 
in previous studies (38). This may be explained by a lower frequency of physical frailty reported in 
Switzerland compared to other European countries (39), as well as in studies using the Fried’s 
phenotype compared to the cumulative deficit model (38). Third, because no adjustment for multiple 
comparisons was made, associations between frailty criteria and QoL were interpreted cautiously to 
avoid overinterpretation. However, given the large sample size, most associations would resist very 
conservative adjustment for multiple testing (e.g. Bonferroni’s correction). Finally, whereas the 
present study focused on physical frailty, other conceptual definitions include additional dimensions, 
such as social and psychological frailty (19, 40), whose association with multiple domains of QoL may 
be addressed in future studies. Cognitive frailty, a new clinical concept in the Geriatrics literature, also 
opens new research avenues (41).  
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In conclusion, this study indicated significant associations between physical frailty and decreased 
global as well as domain-specific QoL. These results add to evidence supporting the development and 
strengthening of strategies targeting the primary and secondary prevention of age-related frailty. 
Longitudinal studies on the temporal trajectories of QoL in relation to physical frailty will lend further 
support to this strategy. Because health covariates seem to mediate the association between physical 
frailty and QoL, managing health consequences of physical frailty is likely to also contribute to 
improving other domains of older people’s life.  
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Table 1. Characteristics of study participants according to physical frailty status. 
Characteristics Total sample 
(N=927) 
Physical frailty status 
 
P 
 
 Non-frail 
(N=603)  
Pre-frail 
(N=293) 
Frail 
(N=31) 
 
Demographic      
Females (%) 60.3% 58.1% 63.5% 74.2% 0.082 † 
Age (mean (SE)) 75.0 (0.1) 74.9 (0.1) 75.0 (0.1) 75.8 (0.2) <0.001 ‡ 
Age (range) 73-77 73-77 73-77 73-77  
Socioeconomic      
Swiss citizenship (%) 90.4% 91.6% 88.0% 90.3% 0.081 † 
Living alone (%) 41.2% 38.6% 45.1% 54.8% 0.015 † 
Education (%)      
    Basic compulsory 22.4% 20.4% 25.3% 32.3% 0.038 † 
    Apprenticeship 40.2% 40.2% 39.5% 45.2%  
    Post-compulsory 37.5% 39.3% 35.2% 22.6%  
Financial difficulties (%) 12.3% 9.9% 15.4% 29.7% <0.001 † 
Health      
Disability in BADLs (%) 15.5% 8.3% 25.3% 64.5% <0.001 † 
Medical conditions (%)      
    0 28.7% 35.2% 18.1% 3.2% <0.001 † 
    1 35.6% 38.1% 32.4% 16.1%  
    ≥2 35.7% 26.7% 49.5% 80.6%  
Depressive symptoms (%) 25.4% 17.6% 36.3% 74.2% <0.001 † 
MMSE score (mean (SE)) 27.3 (0.1) 27.4 (0.1) 26.6 (0.1) 25.3 (0.5) <0.001 ‡ 
† Pearson Chi-squared test ; ‡ Analysis of variance; SE = standard error; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination 
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Table 2. Association between physical frailty status and low quality of life using multiple logistic 
regression. 
 Low quality of life score 
 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.75 (1.24-2.47) ** 1.60 (1.12-2.30) * 0.98 (0.65-1.48)  
    Frail 6.83 (3.15-14.83) *** 5.71 (2.76-11.83) *** 1.54 (0.64-3.72)  
Age 0.96 (0.85-1.08)  0.95 (0.84-1.07)  0.93 (0.82-1.07)  
Females (ref: males) 1.42 (1.00-2.00)  1.40 (0.95-2.05)  1.27 (0.84-1.92)  
Swiss citizenship (ref: no)  0.62 (0.36-1.09)  0.65 (0.34-1.24)  
Living alone (ref: with others)  0.94 (0.65-1.34)  0.85 (0.58-1.25)  
Education (ref: basic)    
    Apprenticeship  0.80 (0.52-1.22)  0.98 (0.61-1.58)  
    Post-compulsory  0.50 (0.32-0.79) ** 0.62 (0.38-1.02)  
Financial difficulties (ref: no)  2.49 (1.57-3.95) *** 2.67 (1.65-4.33) *** 
Disability in BADLs (ref: no)   1.86 (1.17-2.94) ** 
Medical conditions (ref: 0)    
    1   1.34 (0.81-2.22)  
    ≥2   1.64 (1.00-2.70)  
Depression (ref: no)   3.88 (2.63-5.72) *** 
MMSE   0.93 (0.85-1.01)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile; 
Model 1: adjusted for age and sex; Model 2: adjusted for covariates in Model 1 and socioeconomic 
variables; Model 3: adjusted for covariates in Model 2 and health variables. 
 
  
  
 17  
Table 3. Associations between physical frailty status and low domain-specific quality of life using 
multiple logistic regression. 
Physical frailty 
status 
 (ref: non-frail) 
Low domain-specific quality of life subscores 
 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
 Domain Feeling of safety 
    Pre-frail 1.82 (1.27-2.62) ** 1.62 (1.10-2.38) * 1.13 (0.72-1.76)  
    Frail 3.39 (1.49-7.72) ** 2.41 (1.03-5.63) * 0.78 (0.27-2.23)  
 Domain Health and mobility 
    Pre-frail 3.14 (2.19-4.50) *** 3.01 (2.07-4.36) *** 1.97 (1.31-2.94) ** 
    Frail 11.56 (5.18-25.80) *** 11.22 (4.88-25.81) *** 3.26 (1.16-9.13) * 
 Domain Autonomy 
    Pre-frail 1.76 (1.25-2.49) ** 1.68 (1.17-2.40) ** 1.19 (0.80-1.78)  
    Frail 4.94 (2.23-10.90) *** 4.29 (2.02-9.12) *** 1.79 (0.75-4.25)  
 Domain Close entourage 
    Pre-frail 1.42 (1.00-2.02)  1.33 (0.92-1.91)  1.01 (0.66-1.54)  
    Frail 5.39 (2.42-12.02) *** 4.80 (2.16-10.64) *** 2.16 (0.86-5.42)  
 Domain Material resources 
    Pre-frail 1.68 (1.18-2.39) ** 1.46 (1.00-2.14) * 1.14 (0.76-1.73)  
    Frail 2.98 (1.37-6.48) ** 2.29 (1.00-5.25)  1.24 (0.46-3.32)  
 Domain Esteem and recognition 
    Pre-frail 1.24 (0.88-1.74)  1.18 (0.83-1.67)  0.83 (0.56-1.21)  
    Frail 2.60 (1.16-5.83) * 2.28 (1.05-4.95) * 0.84 (0.33-2.14)  
 Domain Social and cultural life 
    Pre-frail 1.72 (1.23-2.42) ** 1.66 (1.17-2.34) ** 1.26 (0.85-1.87)  
    Frail 3.48 (1.55-7.79) ** 3.03 (1.38-6.65) ** 1.53 (0.60-3.89)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; low quality of life 
defined as a score below the 1st quintile; Model 1: adjusted for age and sex; Model 2: adjusted 
for covariates in Model 1 and socioeconomic variables; Model 3: adjusted for covariates in 
Model 2 and health variables. 
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Figure 1. Association between physical frailty components and low quality of life using multiple 
logistic regression; QoL = quality of life; Model 1: adjusted for age and sex; Model 2: 
adjusted for covariates in Model 1 and socioeconomic variables; Model 3: adjusted for 
covariates in Model 2 and health variables. 
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Appendix 1. List of 28 quality of life items. 
Quality of Life domains Item number 
Feeling of safety 20. Safety at home 
 21. Safety in the street 
 19. Adequate health insurance coverage 
 18. Access to health care and prevention 
Health and mobility 14. Mobility, being able to travel alone 
 15. Being able to use public transport alone 
 16. Being able to travel 
 13. Not being dependent on help in daily life 
 17. Physical and mental health 
Autonomy 27. Being able to express one's opinion, to vote, etc. 
 28. Being well informed to meet one's needs and decide 
 26. Being useful to others 
 25. Being able to manage money matters alone 
 24. Being able to decide on issues of daily life 
Close entourage 6. Family relationships 
 5. Couples' relationships 
 4. Friendly atmosphere meals 
 8. Intergenerational relationships 
 7. Friendship relationships 
Material resources 2. Housing comfort 
 1. Financial resources 
 3. Sufficient, good quality food 
Esteem and recognition 10. Self-esteem 
 11. Being heard and respected 
Social and cultural life 9. Integration into a group, association or society 
 12. Cultural and leisure activities 
 22. Religion, philosophy or spiritual life 
 23. Being able to exercise one's creativity, share ideas 
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Appendix 2. Multiple logistic regression models with covariates. 
 Low quality of life subscore (domain Feeling of safety) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.82 (1.27-2.62) ** 1.62 (1.10-2.38) * 1.13 (0.72-1.76)  
    Frail 3.39 (1.49-7.72) ** 2.41 (1.03-5.63) * 0.78 (0.27-2.23)  
Age 1.03 (0.91-1.17)  1.02 (0.89-1.16)  1.00 (0.87-1.16)  
Females (ref: males) 1.28 (0.89-1.85)  1.04 (0.69-1.58)  1.07 (0.69-1.65)  
Swiss citizenship (ref: no)  0.92 (0.49-1.71)  1.00 (0.51-1.97)  
Living alone (ref: with others)  1.47 (0.99-2.18)  1.40 (0.93-2.11)  
Education (ref: basic)    
    Apprenticeship  0.81 (0.50-1.29)  0.96 (0.58-1.58)  
    Post-compulsory  0.49 (0.30-0.80) ** 0.62 (0.37-1.04)  
Financial difficulties (ref: no)  4.25 (2.62-6.91) *** 4.61 (2.74-7.74) *** 
Disability in BADLs (ref: no)   2.34 (1.44-3.81) ** 
Medical conditions (ref: 0)    
    1   1.52 (0.92-2.51)  
    ≥2   1.24 (0.72-2.13)  
Depression (ref: no)   1.80 (1.17-2.78) ** 
MMSE     0.91 (0.84-0.99) * 
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
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Appendix 2. (Continued) 
 Low quality of life subscore (domain Health and mobility) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 3.14 (2.19-4.50) *** 3.01 (2.07-4.36) *** 1.97 (1.31-2.94) ** 
    Frail 11.56 (5.18-25.80) *** 11.22 (4.88-25.81) *** 3.26 (1.16-9.13) * 
Age 1.02 (0.90-1.15)  1.02 (0.90-1.15)  1.01 (0.88-1.16)  
Females (ref: males) 1.54 (1.06-2.23) *  1.51 (0.99-2.28)  1.51 (0.97-2.35)  
Swiss citizenship (ref: no)  0.41 (0.24-0.70) ** 0.38 (0.21-0.69) ** 
Living alone (ref: with others)  1.05 (0.71-1.55)  0.94 (0.62-1.42)  
Education (ref: basic)    
    Apprenticeship  0.68 (0.41-1.12)  0.84 (0.48-1.46)  
    Post-compulsory  0.58 (0.35-0.96) * 0.73 (0.42-1.30)  
Financial difficulties (ref: no)  1.01 (0.57-1.79)  0.96 (0.52-1.78)  
Disability in BADLs (ref: no)   3.45 (2.23-5.33) *** 
Medical conditions (ref: 0)    
    1   1.31 (0.78-2.20)  
    ≥2   1.43 (0.85-2.42)  
Depression (ref: no)   2.24 (1.49-3.37) *** 
MMSE     0.93 (0.85-1.02)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
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Appendix 2. (Continued) 
 Low quality of life subscore (domain Autonomy) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.76 (1.25-2.49) ** 1.68 (1.17-2.40) ** 1.19 (0.80-1.78)  
    Frail 4.94 (2.23-10.90) *** 4.29 (2.02-9.12) *** 1.79 (0.75-4.25)  
Age 0.91 (0.80-1.03)  0.90 (0.79-1.02)  0.88 (0.77-1.00) * 
Females (ref: males) 1.40 (0.98-2.00)  1.48 (1.00-2.18) * 1.38 (0.92-2.09)  
Swiss citizenship (ref: no)  0.82 (0.47-1.43)  0.94 (0.51-1.70)  
Living alone (ref: with others)  0.73 (0.51-1.06)  0.70 (0.48-1.02)  
Education (ref: basic)    
    Apprenticeship  0.82 (0.52-1.30)  1.02 (0.62-1.69)  
    Post-compulsory  0.57 (0.36-0.91) * 0.74 (0.45-1.23)  
Financial difficulties (ref: no)  2.18 (1.37-3.46) ** 2.24 (1.38-3.63) ** 
Disability in BADLs (ref: no)   1.51 (0.95-2.40)  
Medical conditions (ref: 0)    
    1   1.24 (0.77-2.01)  
    ≥2   1.25 (0.77-2.02)  
Depression (ref: no)   2.80 (1.89-4.13) *** 
MMSE     0.90 (0.83-0.97) * 
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
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Appendix 2. (Continued) 
 Low quality of life subscore (domain Close entourage) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.42 (1.00-2.02)  1.33 (0.92-1.91)  1.01 (0.66-1.54)  
    Frail 5.39 (2.42-12.02) *** 4.80 (2.16-10.64) *** 2.16 (0.86-5.42)  
Age 0.92 (0.81-1.03)  0.91 (0.80-1.03)  0.91 (0.80-1.03)  
Females (ref: males) 1.19 (0.83-1.71)  1.25 (0.85-1.83)  1.14 (0.76-1.69)  
Swiss citizenship (ref: no)  0.58 (0.34-1.00)  0.63 (0.34-1.17)  
Living alone (ref: with others)  0.93 (0.64-1.36)  0.90 (0.61-1.32)  
Education (ref: basic)    
    Apprenticeship  1.01 (0.64-1.61)  1.19 (0.73-1.96)  
    Post-compulsory  0.92 (0.58-1.46)  1.14 (0.69-1.89)  
Financial difficulties (ref: no)  2.05 (1.28-3.28) ** 2.12 (1.27-3.52) ** 
Disability in BADLs (ref: no)   1.21 (0.75-1.95)  
Medical conditions (ref: 0)    
    1   0.92 (0.58-1.45)  
    ≥2   0.85 (0.52-1.38)  
Depression (ref: no)   3.44 (2.25-5.26) *** 
MMSE     0.94 (0.87-1.02)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
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Appendix 2. (Continued) 
 Low quality of life subscore (domain Material resources) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.68 (1.18-2.39) ** 1.46 (1.00-2.14) * 1.14 (0.76-1.73)  
    Frail 2.98 (1.37-6.48) ** 2.29 (1.00-5.25)  1.24 (0.46-3.32)  
Age 1.03 (0.91-1.16)  1.02 (0.89-1.16)  1.00 (0.87-1.14)  
Females (ref: males) 1.06 (0.74-1.51)  1.00 (0.68-1.47)  0.97 (0.65-1.44)  
Swiss citizenship (ref: no)  0.40 (0.24-0.69) ** 0.42 (0.24-0.74) ** 
Living alone (ref: with others)  0.94 (0.64-1.38)  0.91 (0.61-1.36)  
Education (ref: basic)    
    Apprenticeship  0.49 (0.31-0.79) ** 0.56 (0.34-0.91) * 
    Post-compulsory  0.51 (0.32-0.80) ** 0.61 (0.37-0.99) * 
Financial difficulties (ref: no)  4.00 (2.54-6.31) *** 4.14 (2.59-6.62) *** 
Disability in BADLs (ref: no)   1.31 (0.82-2.10)  
Medical conditions (ref: 0)    
    1   1.63 (1.00-2.66) * 
    ≥2   1.46 (0.87-2.44)  
Depression (ref: no)   1.78 (1.16-2.72) ** 
MMSE     0.93 (0.86-1.00)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
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Appendix 2. (Continued) 
 Low quality of life subscore (domain Esteem and recognition) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.24 (0.88-1.74)  1.18 (0.83-1.67)  0.83 (0.56-1.21)  
    Frail 2.60 (1.16-5.83) * 2.28 (1.05-4.95) * 0.84 (0.33-2.14)  
Age 0.97 (0.86-1.10)  0.97 (0.86-1.10)  0.97 (0.86-1.10)  
Females (ref: males) 0.79 (0.57-1.10)  0.77 (0.54-1.10)  0.69 (0.47-1.00) * 
Swiss citizenship (ref: no)  0.82 (0.48-1.42)  0.82 (0.47-1.45)  
Living alone (ref: with others)  1.06 (0.75-1.50)  0.99 (0.68-1.42)  
Education (ref: basic)    
    Apprenticeship  1.02 (0.65-1.58)  1.15 (0.72-1.84)  
    Post-compulsory  0.80 (0.52-1.24)  0.90 (0.56-1.44)  
Financial difficulties (ref: no)  1.61 (1.03-2.51) * 1.62 (1.02-2.57) * 
Disability in BADLs (ref: no)   1.50 (0.96-2.34)  
Medical conditions (ref: 0)    
    1   1.38 (0.89-2.14)  
    ≥2   1.40 (0.89-2.21)  
Depression (ref: no)   3.08 (2.10-4.53) *** 
MMSE     1.00 (0.93-1.08)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
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Appendix 2. (Continued) 
 Low quality of life subscore (domain Social and cultural life) 
 Model 1: OR (95% CI) Model 2: OR (95% CI) Model 3: OR (95% CI) 
Physical frailty (ref: non-frail)    
    Pre-frail 1.72 (1.23-2.42) ** 1.66 (1.17-2.34) ** 1.26 (0.85-1.87)  
    Frail 3.48 (1.55-7.79) ** 3.03 (1.38-6.65) ** 1.53 (0.60-3.89)  
Age 0.99 (0.87-1.12)  0.99 (0.87-1.12)  0.98 (0.86-1.11)  
Females (ref: males) 1.12 (0.80-1.57)  1.12 (0.78-1.60)  1.03 (0.71-1.50)  
Swiss citizenship (ref: no)  0.77 (0.44-1.34)  0.78 (0.44-1.39)  
Living alone (ref: with others)  0.94 (0.66-1.32)  0.90 (0.63-1.29)  
Education (ref: basic)    
    Apprenticeship  1.04 (0.68-1.60)  1.19 (0.75-1.89)  
    Post-compulsory  0.43 (0.27-0.69) ** 0.48 (0.29-0.80) ** 
Financial difficulties (ref: no)  1.29 (0.80-2.10)  1.25 (0.76-2.06)  
Disability in BADLs (ref: no)   1.46 (0.91-2.33)  
Medical conditions (ref: 0)    
    1   1.23 (0.78-1.93)  
    ≥2   1.35 (0.85-2.16)  
Depression (ref: no)   2.17 (1.46-3.21) *** 
MMSE     0.97 (0.90-1.05)  
*P<.05; **P<.01; ***P<.001; OR = odds ratios; CI = confidence intervals; BADLs = basic activities of daily 
living; MMSE = Mini-Mental State Examination; low quality of life defined as a score below the 1st quintile. 
 
 
